Context. The interstellar extinction, E(B − V), of OB supergiants is usually derived from the observed color index, (B − V), in comparison with the intrinsic one. This method works properly only if the stellar wind does not influence the optical continuum emission. Over the past years, many OB supergiants have been found to have wind-velocity distributions with rather high β values; i.e., their winds are only slowly accelerating, resulting in relative density enhancements within the wind-continuum forming region. It has been found that these kinds of winds might indeed influence the total continuum emission even at optical wavelengths. Aims. We investigate the influence of the wind on the observed color indices of OB supergiants, in order to distinguish between interstellar and circumstellar extinction contributions. Methods. We first tested the influence of the wind on the UBV band fluxes of a model O supergiant star with artificial winds of different β values and a fixed interstellar extinction value. From the UBV magnitudes of these systems, the apparent interstellar extinction was then derived by calculating the values of E(B − V), from the (B − V) as well as from the (U − B) color index. Then we turned to a sample of galactic early-type B supergiants for which the stellar and wind parameters are known. All except one of these stars have β values higher than 1.0, which makes this set the most suitable one for our investigation. We calculated each star's wind contribution to the BV band fluxes. The observed magnitudes were corrected for the wind contributions, and the interstellar extinctions were derived and compared with those derived purely from the (B − V) color index.
Introduction
The interstellar extinction is one of the most important astrophysical parameters. It is often derived from the observed color index of stars, usually from B − V, in comparison with the intrinsic color index, if the spectral type of the star is known. This method is reliable, as long as no additional component (like a wind or disk) adds to the total observable flux in the B and V bands. For typical OB supergiants with their winds of only moderate mass-loss rates, this was thought to be the case.
In the past few years, a lot of effort has been made to determine the stellar and wind parameters of OB supergiants within and beyond the Milky Way with high accuracy. It thereby turned out that many B-type supergiant stars seem to have wind velocity distributions with rather high β values, extending up to about 3.5 (see e.g. Evans et al. 2004; Trundle et al. 2004; Trundle & Lennon 2005; Crowther et al. 2006) . Waters & Lamers (1984) were the first to investigate the influence of the wind velocity distribution on the total continuum emission in more detail. They found that a high β can lead to an enhanced emission. These studies were, however, restricted to the radio and infrared ranges, where the thermal wind in form of free-free and free-bound emission is known to play the dominant role. Recently, Kraus et al. (2008a,b) have shown that, for OB supergiants with high β values, the wind emission can influence the total continuum even at optical wavelengths. This occurs because, for β > 1.0, the density within the innermost ∼2 R * is strongly enhanced, compared to a wind with β = 1.0. This wind region of enhanced density coincides exactly with the formation region of the optical wind continuum. Any density enhancement close to the star will, therefore, immediately result in an enhanced thermal wind emission at optical wavelengths.
These new findings of the wind influence at optical wavelengths thus raise the question of whether the wind can contaminate the observable UBV band fluxes further such that the interstellar extinction values derived from the color indices are influenced as well. Such an influence has recently been found for the low-luminosity supergiant star AzV 172, for which the interstellar extinction, hence the stellar luminosity, turned out to be overestimated if the circumstellar extinction due to the wind Article published by EDP Sciences is not properly taken into account (Kraus et al. 2008c ). This paper therefore aims to provide a detailed investigation of the wind influence on the UBV band fluxes and consequently on the observable color indices of OB supergiants having winds with especially high β values.
The structure of the paper is as follows. We first investigate the influence of the wind (for varying mass-loss and β parameters) to the observable UBV band fluxes and, therefore, to the apparent interstellar extinction that results from the comparison of the observed to the intrinsic color indices (Sect. 2). Then, we present our sample of early B supergiant stars in Sect. 3. In Sect. 4 we describe our calculations of the interstellar extinction taking the wind contributions into account. The resulting extinction values are further compared to those received purely from the observed (B − V) color index. In Sect. 5 we discuss the wind contribution and its importance, as well as the reliability of our simplified wind calculations. Other consequences of the revised interstellar extinction values are mentioned and discussed. Our results are summarized in Sect. 6.
Interstellar and circumstellar extinction
To study the influence of winds with high β values on the observable color indices, we first calculated the emission of a model star at UBV wavelengths and determine its intrinsic color indices (U − B) 0 and (B − V) 0 . This is done by using the code of Kubát (2003, and references therein) , which is suitable for the computation of non-LTE spherically-symmetric model atmospheres in hydrostatic and radiative equilibrium. The stellar continuum emission of a hydrogen plus helium atmosphere is calculated by adopting the following set of stellar parameters, which approximately corresponds to an O7 supergiant, based on the calibration of Martins et al. (2005) : T eff = 33 000 K, R * = 17.2 R , log L * /L = 5.5, and log g = 3.4. In addition, the star is placed to an arbitrary distance of 1 kpc.
With this set of parameters, we computed the stellar flux at the wavelengths of the UBV bands, converted them into magnitudes based on the calibration fluxes of Bessell (1979) for a zero magnitude star, and derived the intrinsic color indices. For our model supergiant, we thus find
The stellar fluxes are then distance-diluted and reddened with an arbitrary interstellar extinction value of A V = 0.62, corresponding to E(B − V) = 0.20 for R = A V /E(B − V) = 3.1. The observable reddened fluxes are given by
The parameters A λ /A V result from the mean interstellar extinction curve (see e.g. Cardelli et al. 1989; Mathis 1990) , and F * λ is the unreddened stellar flux. Conversion into magnitudes delivers the following observable color indices
From these, the interstellar extinction value E(B − V) can be derived from either the (U − B) or the (B − V) color indices, via Fig. 1 . Brightening of the UBV photometric data due to the presence of high density winds. The dotted lines represent wind models with fixed β = 1.0 and varying mass-loss rates, the dashed ones for a fixed massloss rate ofṀ = 5 × 10 −6 M yr −1 and varying β values.
The former relation is taken from Leitherer & Wolf (1984) . Both relations give identical values for E(B−V), which agree with the input value. Next, we included the stellar wind. The star plus wind system was calculated using the model of Kraus et al. (2008a) , which treats the system in the core-halo approximation. This means that we can calculate the observable flux at any wavelength via
where F wind λ is the wind flux due to free-free and free-bound processes in the wind zone, and τ λ is the optical depth of the wind. It is given by the line-of-sight integral from the stellar surface to the outer edge of the wind zone (which is set to infinity) over the wind absorption coefficient. For details on the calculations and a discussion about the influence of the assumptions on the results, we refer to Kraus et al. (2008a) . The wind model is, however, such that we always calculate a lower limit of the wind emission.
To investigate the influence of the wind to the total continuum emission, we first neglected any interstellar extinction, but calculate the UBV band fluxes for winds with (i) fixed value of β = 1.0 and mass-loss rates ranging from 5 to 15 × 10 −6 M yr
and (ii) fixed mass-loss rate of 5 × 10 −6 M yr −1 and β values ranging from 1.0 to 3.0. We further fixed the terminal velocity at ∞ = 1400 km s −1 , and we kept the electron temperature at a constant value of T e = 25 760 K. This is a reasonable assumption as shown and discussed in Kraus et al. (2008a) . The resulting fluxes from the star plus wind systems are converted into magnitudes, which are then compared to the intrinsic (i.e. pure) stellar magnitudes. This comparison is shown for the set of wind models in Fig. 1 , where we plot the difference between the intrinsic stellar magnitudes and the magnitudes of the star with wind systems obtained in the three photometric bands.
Obviously, as soon as a wind is included, the star brightens in all bands, with the strongest effect in the U and V bands, while the B band is only marginally affected. Also obvious is that a β value of 3.0 has a much stronger effect than an increase in massloss rate (hence in wind density) by a factor of 3. This can be understood by inspecting the density distribution in the winds with different β values (Fig. 2) . As shown by Kraus et al. (2008a) , the optical continuum of the wind is generated within the innermost 2 R * . In this region, the wind with β = 3.0 remains at much higher densities due to the slow wind acceleration (top panel of Fig. 2) . The difference to the wind with β = 1.0 exceeds a factor of 8 at a distance of about 1.2 . . . 1.3 R * and is still almost 4 times higher at 2 R * (bottom panel of Fig. 2 ). This huge difference in density causes the strong wind contribution to the optical continuum, especially in the U and V bands, resulting in modified observable colors of the star, even in the absence of any interstellar extinction. Another consequence of the wind, which is also visible in Fig. 1 and which will be confirmed and discussed further in Sect. 5.3 below, is the apparent higher stellar luminosity, which results from the V band flux as long as no correction of the photometric data, accounting for the wind contamination, is taken into account.
Next, we included the interstellar extinction, which we fixed at A V = 0.62, i.e., at E(B − V) = 0.20. We first calculated a reference wind model adopting β = 1.0, and a mass-loss rate oḟ M = 5 × 10 −6 M yr −1 . The reddened and distance diluted fluxes, calculated with Eq. (8) and converted into magnitudes, deliver as observable color indices for this star plus wind system values of (U − B) = −0.914 and (B − V) = −0.059. If these values are then used to derive the interstellar extinction from the two relations (6) and (7), we find E(B − V) = 0.194 from the former and E(B − V) = 0.204 from the latter. These two values, though still in fairly good agreement, already show that, even for stars with winds of moderate mass-loss rates and with a β value of 1.0, the wind starts to influence the total emission at the UBV bands. We next consider the influence of increasing mass-loss rate for a fixed β value of 1.0, as well as the influence of increasing β for a fixed mass-loss rate. In both cases, the input interstellar extinction value is fixed at E(B−V) = 0.2. The results are shown in Fig. 3 where we plot the extinction values derived either from (U − B) or from (B − V) (from the Eqs. (6) and (7), respectively) as a function of mass-loss rate (top panel) or as a function of β (bottom panel). From this figure we can draw some important conclusions:
-the wind serves as an additional extinction source 1 and influences the individual bands differently (see Fig. 1 ). This means that the resulting color index of a star depends not only on the interstellar extinction, but also on the wind contamination, the latter having a different wavelength dependence than the former; -whether the observed magnitudes suffer from some circumstellar extinction caused by a strong wind can easily be tested by inspecting at least two color indices, e.g. B − V and U − B as shown here. If they deliver different values for References to the distance modulus, D.M., are (a) Brown et al. (1993) ; (b) Blaha & Humphreys (1989) ; (c) Baume et al. (1999) ; (d) Baume et al. (2003) ; (e) Garmany & Stencel (1992) ; (f) Humphreys (1978) ; (g) Crowther et al. (2006) . 1 The distance modulus for the star HD 198478 is 10.22 mag according to Humphreys (1978) . To stay conform with CLW, we will use their value of 9.5.
the interstellar extinction, then circumstellar extinction due to the wind plays a non-negligible role; -in the case of a non-negligible wind emission, the B − V color index always overestimates the real interstellar extinction value.
Of course, the strength of the wind contribution not only depends on the mass-loss rate or the β parameter, but on the density distribution within the wind continuum emitting region in general.
Whether the wind has a significant influence on the photometric values, hence on the color indices, depends, on the one hand, certainly on the wind parameters defining the density distribution, but also, on the other hand, on the stellar parameters determining the strength of the stellar continuum flux. In the following we, therefore, investigate the wind influence on the color index B − V of a well-studied sample of galactic early-B type supergiants, with the aim of deriving their interstellar exinction parameters again by taking the wind influence at the B and V bands into account.
The B supergiant sample
We make use of a sample of galactic early-B type supergiants investigated by Crowther et al. (2006, in the following referred to as CLW). Their detailed spectral analysis revealed the complete set of stellar and wind parameters, and interestingly, they found for all (except one) stars of their sample β values higher than 1.0. Their sample is therefore ideal to study the influence of the wind emission at optical wavelengths (i.e. especially at the photometric bands B and V) of early B supergiants with slowly accelerating winds, i.e. winds with high β values.
The sample B supergiants are listed in Table 1 . Given are the star number and name, the spectral type and luminosity class, the V and B band magnitudes, and the distance modulus with references. The effective temperature, surface gravity, mass-loss rates, and β values have been derived by CLW, and the terminal velocities by Howarth et al. (1997) . These values will be used as fixed input into our model calculations. The stellar radii listed in Table 1 have also been derived by CLW. Since we cannot a priori adopt that these radii will not change when accounting for the stellar wind contamination of the photometric data, we use them only in the first step of the wind calculation as the lower boundary of the wind zone.
The effective temperature as given by CLW is independent of reddening. We therefore consider the CLW values given in Table 1 as reasonable. The effective temperature is used further to constrain the electron temperature in the wind. The electron temperature distribution in line-driven winds of early-type stars can be written in the form
as shown by Bunn & Drew (1992) . The generation region of the optical wind continuum is in the close vicinity to the stellar surface, i.e. within less than 2 R * . The extent of this region is largely independent of the value of β. In addition, the wind temperature within this region hardly changes for β > 1.0. We, therefore, treat the stellar winds as being isothermal, with T e (r) = T e (R * ). As discussed in Kraus et al. (2008a) , this delivers a lower limit for the wind emission for winds with β 1, while winds with β > 1 are hardly affected by the assumption of isothermality. Since all (except one) stars in the sample have β > 1, the assumption of an isothermal wind is therefore a reasonable approximation for our wind calculations.
Results
In this section we first derive an expression for the color index (B * − V * ) for the radiation emerging from the star based on observed quantities and the knowledge of the interstellar and wind contributions. From a comparison with intrinsic color indices, we then compute the interstellar extinction values towards the stars in our sample.
To calculate the interstellar extinction, A V , for the supergiant sample we make use of Eq. (8). This equation can be rewritten to solve for the stellar flux, delivering
The first term in parentheses is the observed, extinctioncorrected flux, which results from the observed magnitude, Mag λ , at wavelength λ via the conversion
where F calib,λ is the calibration flux for this band, corresponding to a star with zero magnitude. Converting the stellar flux given by Eq. (10) into magnitudes and evaluating it for the B and V bands delivers
with the following definitions:
B extinc = −2.5 log
Here, B wind and V wind are the magnitudes of the wind emission in the B and V band, respectively, B extinc and V extinc are terms containing the interstellar extinction, and B abs and V abs deal with the absorption of the stellar flux passing through the wind. B and V in the exponents of Eqs. (15) and (17) are the observed B and V band magnitudes, and the parameters F calib give the absolute flux calibration in the individual bands. The parameter A B /A V in Eq. (15) follows from the mean interstellar extinction curve (see e.g. Cardelli et al. 1989; Mathis 1990) . It is worth mentioning that the mean interstellar extinction curve with R = 3.1 is chosen for being able to compare our results to those of CLW. In fact, when dealing with the accurate extinction determination of individual stars, the application of different interstellar extinction curves might be needed, to account for the differences in the interstellar medium composition along different lines of sight (see, e.g., Fitzpatrick 1999; Fitzpatrick & Massa 2005) .
Since the interstellar extinction A V that appears in the relations Eqs. (15) and (17) is not known a priori, Eqs. (12) and (13) form a coupled set of two equations for three independent variables, B * , V * , and A V . This system of equations is hence underdetermined and cannot be solved without further constraints. On the other hand, we can make use of the fact that
must be valid, i.e., the (B * − V * ) color index, calculated by our analysis, must agree with the intrinsic (B − V) 0 color index of a star with the same spectral type and luminosity class. With this additional constrain, the problem is reduced to one single equation with only one unknown parameter, i.e., the interstellar extinction A V , which can be solved easily. For calculating the (B * − V * ) color index we do not need our (rather simple) stellar atmosphere code, which only treats H and He. Instead, this color index follows purely from the set of Eqs. (12) to (17). To solve Eq. (18), we need to specify the intrinsic color index for each of our sample stars. Since we assume that the effective temperatures listed in Table 1 are correct because they have been derived with a reddening-independent method, the spectral types of the sample stars are fixed (see Table 1 ), and, following CLW, we apply the intrinsic color indices from the tables of SchmidtKaler (1982) .
The wind emission is calculated as described in Sect. 2, i.e. we adopt the wind as unclumped, spherically symmetric, and isothermal. Under these assumptions, the wind emission, F wind , is only a function of the electron temperature and density distribution, n e (r). For our supergiant sample with effective temperatures in the range 15 000 . . . 30 000 K, it is reasonable to assume that hydrogen is fully ionized and helium is singly ionized, while we neglect the contribution of the metals as free electron donators; i.e., the electron density used is a lower limit. With a helium abundance of about 10%, the number density of free electrons in the wind becomes n e (r) = 1.1n H (r). The number density of hydrogen, n H (r), thereby follows from the equation of mass continuity that is proportional to the ratio of mass-loss rate over wind velocity distribution. With the knowledge of the mass-loss rate, M, and wind velocity distribution given by ∞ and β for each star (Table 1) , we can then compute the electron density distribution in the wind.
Besides the density distribution, the inner edge of the wind, determined by the stellar radius, plays a crucial role in defining the lower boundary for the wind calculations. Since the wind continuum at optical wavelengths is generated within the innermost 2 R * , a change in stellar radius will influence the total wind emission directly.
Since we do not know whether the stellar parameters derived by CLW, such as the radii, will change as a result of the wind influence, we use their values as listed in Table 1 as first-guess input parameters for the wind calculations. The interstellar extinction and stellar radius for each star thus has to be calculated iteratively:
1. the stellar radius, R * ,CLW , as derived by CLW is used as an input parameter; 2. with the stellar radius and wind parameters fixed, we next calculate the wind emission, F wind , in the B and V bands, as well as the wind optical depths τ B and τ V , needed to calculate the set of Eqs. (14) and (16) Table 1. 4. the stellar radius can be calculated in terms of the radius derived by CLW. Since we are dealing with two different bands, we obtain two radii given by
from the V band flux, and
from the B band flux. Of course, these two radii must be identical. In these relations, B and V are the observed magnitudes, and A CLW V is the interstellar extinction as derived by CLW, based on the intrinsic colors from Schmidt-Kaler (1982) ; 5. our newly derived stellar radius is then compared with the input radius. If they do not agree, the new radius is chosen as input radius, and the calculations are repeated from step 2 on, until output and input radii agree with an accuracy of better than 0.01 %.
The wind influence on the B and V band fluxes cannot be expressed easily in terms of, e.g., the recently introduced windstrength related Q parameter (see Markova & Puls 2008) . In fact, it was not possible to find a unique parameter, which would express the wind influence in a self-consistent way, and against which we could have plotted the deviations in A V . The results from our iterative calculations are therefore shown in Fig. 4 versus the star number from Table 1 . For each star within the sample of 25 early-type B supergiants we plotted the difference in extinction, A V , derived from the observed and the wind corrected color index (B − V). For all stars, this difference is positive, meaning that the observed color index always overestimates the real interstellar extinction. This overestimation can be as high as 0.02 mag. Also included in Fig. 4 are the error bars, which have been calculated based on the consideration of two main sources of errors: (i) the calibration fluxes from Bessell (1979) for a zero magnitude star, and (ii) the choice of the intrinsic color indices from Schmidt-Kaler (1982) . A revision of the zero magnitude for the absolute flux calibration had been suggested by Mégessier (1995) , and a new set of zero magnitude calibration fluxes has been calculated, e.g., by Colina et al. (1996) . Compared to the old Bessell fluxes, the differences are rather small, with about 3% for the B band and less than 2% in the V band. Nevertheless, we adopted this new set of zero magnitude calibration fluxes to estimate the resulting errors in our calculated A V values. We further tested the influence of the chosen set of intrinsic color indices. As mentioned by CLW, their calculations resulted in intrinsic color indices that turned out to be about 0.02 mag more negative than the Schmidt-Kaler values. Our calculations show that, since we are plotting the differences in A V , these values are hardly influenced by the possible errors implemented due to differences in the intrinsic color indices.
The iteration also delivers new results for the stellar radii. These are shown in Fig. 5 , where we plot in the top panel the stellar radii resulting from either the B or V band fluxes. They show excellent agreement. When comparing our stellar radii with those of CLW (Fig. 5, bottom panel) , it is obvious that we find smaller (or about equal) stellar radii for all supergiants in the sample. The differences in radii can reach up to 6%, where the error bars shown are calculated based on the errors in A V .
Discussion

Wind contribution and importance
The deviations in A V found from our analysis spread from 0.001 mag to 0.02 mag (see Fig. 4 ). Of course, a deviation of only 0.001 mag cannot be detected easily from the observed colors, since it is within the error bars. Deviations greater than 0.005 mag, however, are considered as meaningful. For those stars, we would argue that the wind shows a non-negligible influence on the (B − V) color index.
The deviation in A V is highest for the stars # 1, 18, and 22. Inspection of their parameters in Table 1 shows that # 18 is the one with β = 3.0, and # 22 with β = 2.5, i.e., these are the stars with the highest β value in the sample. For star # 1 we see that it has a rather high mass-loss rate. It is therefore not surprising that the overestimation in A V is found to be highest for these three targets.
On the other hand, there are a few targets with almost no deviation in A V (i.e. a deviation of less than 0.005 mag). These are the stars with lowest β values (stars # 14 and 10 with β = 1.0 and 1.2, respectively), as well as some stars with rather low mass-loss rates. But before we can draw any conclusion from this behavior, we need to have a closer look at the wind influence.
A quantitative representation of the wind influence is displayed in Fig. 6 . The top panel shows the ratio of the gain in wind emission at the B and V bands over the loss of stellar emission due to the wind extinction. For all stars, and therefore almost independent of the individual stellar and wind parameters, this ratio is found to be about two. This means that the wind emits about twice as much as it absorbs from the stellar light, adding some net amount to the total emission (opposite than the effect of interstellar extinction). In addition, the ratio is always higher in the V band. The wind thus has a stronger influence in the form of net emission in the V band than in the B band, and this difference in wind influence at the two different wavelengths even increases with decreasing effective temperature of the star (i.e. for the stars with higher numbers).
Whether this wind emission will have observable consequences also depends on the continuum strength of the underlying star. If the wind is negligible, then
should be valid. We calculate this ratio for each target of our sample and plot it in the lower panel of Fig. 6 . This ratio is found to spread over several orders of magnitude. Obviously, stars # 14 and 25 show the least wind influence, while stars # 1 and 18 display the strongest influence, in agreement with their least and strongest deviations in A V . For the rest of the sample, the situation is not as clear. But obviously, a high mass-loss rate or a high β value alone is no guarantee of a strong wind influence. The situation is more complicated since, on the one hand, other parameters like the stellar radius, the wind terminal velocity, as well as the electron temperature, influence the density distribution in the windforming region and the wind emission. On the other hand, the strength of the stellar continuum, which is determined by the effective temperature, stellar radius, and surface gravity also plays a non-negligible role (see bottom panel of Fig. 6 ).
Our research cannot provide a recipe for which parameter configuration the wind starts to influence the total continuum emission, but we would like to draw attention to its possible (and sometimes rather strong) influence. Whether or not the wind really influences the total continuum has to be checked for each star individually.
Reliability of the wind calculations
The wind calculations were performed with the code of Kraus et al. (2008a) . As has been listed already in Sect. 2, this code makes use of several assumptions and simplifications, to keep the computations as simple as possible. However, all these assumptions and simplifications are such that the computed wind emission is a lower limit. This means that, in reality, the influence of the wind on the photometric data will be even more pronounced than predicted with our model. Consequently, the deviations in A V will be greater, and the resulting stellar radii will be even smaller than those found from our simple calculations. Of course, we cannot quantify the effect. This is only possible with an exact calculation of the emission of the star plus wind system. However, we expect the effects to be noticeable.
Consequences of the wind influence
Besides the overestimation of the interstellar extinction values, the neglect of the wind's influence on the observable continuum emission has further consequences for the set of stellar parameters.
First of all, we found that the stellar radii are smaller. Even though this is an effect of only a few percent, it nevertheless influences other parameters like, e.g., the stellar luminosity. In Sect. 2 we mentioned that a star with a high-density wind appears brighter in the V band (see Fig. 1 ), so that the real stellar luminosity will be overestimated. With the effective temperatures of the target stars from Table 1 and our revised stellar radii, we calculate the resulting stellar luminosities, which consequently are all lower than the values of CLW. The highest deviation with about 10% is thereby found for the star # 1. Even though it is known that the wind strengths tend to increase with luminosities, we do not find any correlation between the amount of luminosity reduction for the sample stars and their luminosities. The reason for this is that the wind influence is not a simple function of the wind strength, but depends on many different stellar and wind parameters, as discussed earlier. Therefore, we cannot make any predictions about its possible influence, but a detailed calculation is necessary for every individual star, checking for the possible wind contamination and hence the expected reduction in luminosity.
The positions of the stars with their revised (i.e. lower) luminosities are shown in Fig. 7 . The shift in luminosity (which is likewise a downwards correction of the stellar masses when compared to the evolutionary tracks of Schaller et al. 1992 ) is quite obvious, and might even increase. Our derived luminosities must therefore be considered as upper limits. The neglect of the wind's influence on the optical continuum thus not only leads to an overestimation of the interstellar extinction, but also to an overestimation of the stellar luminosities and masses.
Clumped winds
Recent results from both observational and theoretical investigations of hot star winds suggest that the winds might be clumped (e.g., Crowther et al. 2002; Hillier et al. 2003; Bouret et al. 2003 Bouret et al. , 2005 . As a consequence of such wind clumping, the mass-loss rates of the stars might be overestimated by about a factor of 3. The mass-loss rates provided by CLW for the OB supergiant sample studied here have been derived under the assumption of smooth rather than clumped winds. Consequently, they might well be lower, resulting in lower wind densities for the sample stars.
A detailed study of the influence of wind clumping is beyond the scope of this paper, since it is not known whether the winds of the stars in our sample are indeed clumped. In a recent study, Kraus et al. (2008b) investigated the influence of wind clumping on the total continuum emission of hot stars with high β winds. Using the filling factor approach introduced by Hillier et al. (2003) , they found that the emission of clumped winds is slightly reduced compared to unclumped winds. Nevertheless, the winds still contaminate the optical continuum emission. The influence on the total continuum emission when clumping is taken into account will thus be weaker, but the wind contamination will nevertheless be present, even though in a milder form.
However, whether the winds of the studied galactic OB supergiant sample are indeed clumped or whether the high β values found by CLW have a completely different cause, needs to be studied in more detail.
Conclusions
We investigated the influence of winds with high β values on the observed photometric fluxes. We focused especially on the problem of proper interstellar extinction derivation from the observed (B − V) color index. For this, we first calculated the wind emission and absorption for a model star plus wind system, increasing the mass-loss rate and the β parameter. We found that the wind influences the emission at the individual photometric bands differently, i.e. with a different wavelength dependence than the interstellar extinction does; consequently, any wind contribution might be easily checked by looking at least at two different color indices. We also found that the interstellar extinction derived from the observed (B − V) color index is always overestimated.
We then investigated a sample of galactic early-B type supergiants that has previously been studied in great detail by Crowther et al. (2006) . This sample was ideal for our purposes, because for all except one star, Crowther et al. (2006) derived β parameters considerably greater than unity. From their β parameters and mass-loss rates, we calculated the wind contribution to the B and V band fluxes for all target stars and derived the interstellar extinction values again. We found that, for all stars in the sample, the interstellar extinction is overestimated when it is derived purely from the observed (B − V) color index, without taking the wind's influence into account.
Another consequence of our analysis is that we could derive smaller stellar radii, hence lower luminosities and masses for all stars of the supergiant sample. This raises the question of whether the luminosities for all supergiant stars have to be corrected downwards. Even though the absolute values found from our analysis do not exceed about 10%, we want to stress that our wind calculations are only suitable to determine the lower limits of the wind emission. The real downward corrections in stellar luminosities and masses might therefore be higher.
